Estimation of early hepatitis C viral clearance in patients receiving daily interferon and ribavirin therapy using a mathematical model.
Patients with hepatitis C virus (HCV) genotype 1 infection are resistant to standard interferon (IFN) therapy. We used a mathematical model to estimate the duration of daily therapy necessary to maximize the number of patients achieving viral negativity before 12 weeks of therapy. Patients from a study to determine HCV RNA reduction over 4 weeks using 3 million units (MU), 5 MU, or 10 MU of IFN alfa daily plus Ribavirin were compared with a group receiving IFN alfa 3 MU three times a week. By extending the linear regression and prediction interval lines, the estimated time to negativity was greater than 12 weeks for the standard IFN group, 42 to greater than 84 days for the 3 MU IFN daily plus Ribavirin, 39 to 60 days for 5 MU IFN daily plus Ribavirin and 25 to 45 days for the 10 MU IFN daily and Ribavirin group, respectively. Thus, the use of a predictive model based on log transformation and linear regression of the early HCV RNA response suggests daily doses of 5 or 10 million units of IFN plus Ribavirin will be theoretically necessary for longer than 4 weeks to maximize the number of patients who clear virus by 12 weeks of therapy. This model may be useful in predicting response in groups of patients receiving other therapies.